PPIs have been an enormous therapeutic advance in acid-related diseases. However, it has been detected an abuse in its consumption. The aim of this study was to determine the frequency of inadequate prescription of chronic use of PPIs in outpatients in a speciality hospital.
INTRODUCTION
The proton pump inhibitors (PPIs) are some of the most common types of prescribed drugs in the world because they combine high efficacy with low toxicity. PPIs occupy 80 % of all prescriptions for these drugs in the United Kingdom, its prescription has doubled without obvious reasons. Although it is assumed that the prescription occurs mainly in primary care health, there is evidence of its high abuse in secondary care. PPIs have been an enormous therapeutic advance, especially improving the quality of life in the long term of patients with symptoms of GERD and its complications, as well as acid-related gastroduodenal diseases in the short term treatments. However, these are clearly excellent drugs used in excess in long term treatment (1) . Since their introduction in the late 80s, PPIs (omeprazole, esomeprazole, lansoprazole, pantoprazole and rabeprazole) have substantially improved the treatment of acid-related diseases. PPIs are the most potent inhibitors of the production of acid and are most effective when the parietal cell is stimulated to produce postprandial acid. The differences in clinical efficacy between the various PPIs are small, as are clear differences when compared to their costs (2) .
There are clinical practice guidelines such as the Australian Government Department of Health in 2011 with recommendations for the proper use of PPIs. The widely recognized prescriptions for PPIs therapy are: gastroesophageal reflux disease (GERD) with and without esophagitis, in endoscopic confirmation of peptic ulcer disease, nonulcer dyspepsia, Barrett's esophagus, Zollinger Ellison syndrome, peptic esophageal stricture scleroderma, short treatment of ulcer disease as part of the treatment regimen Inadequate prescription of chronic consumption of proton pump inhibitors in a hospital in Mexico. Cross-sectional study for eradication of Helicobacter pylori (Hp) and consumption prophylaxis of nonsteroidal antiinflammatory drugs (NSAIDs). The latter, especially when you can deduct a higher risk of dyspepsia or ulceration, that is, when they meet two or more of the following criteria: patients with more than 65 years, history of peptic ulcer disease, previous serious gastrointestinal complications, especially gastrointestinal bleeding, concomitant use of steroids or oral anticoagulants, prolonged use of high doses of NSAIDs, comorbidity with cardiovascular, renal or hepatic diabetes and hypertension. Regarding the length of PPIs therapy, it should be considered for satisfactory response an initial course of 4-8 weeks with the standard dose. Between 20-40 % of patients with GERD will not require another prescription in 6-12 months. It should be considered, although it is not absolutely proven, the strategy of gradually reducing the dose of PPIs. In summary, it can be stated that the well-established guidelines for chronic treatment with PPIs are: severe esophagitis (Los Angeles classification grade C and D), Barrett's esophagus, Zollinger Ellison syndrome, scleroderma and peptic esophageal stricture in the treatment and prophylaxis with NSAIDs (3). Other clinical guidelines add other prescriptions for use of PPIs as peptic ulcer bleeding, prophylaxis in stress ulcer in high risk patients (4) (5) (6) and their use in chronic disease with endoscopic GERD normal with or without pathological pHmetry (7) . PPIs treatment with intermittent demand, while not as effective as continuous treatment, they are still alternatives to be considered in the treatment of patients with chronic GERD (8, 9) .
Safety and tolerability of PPIs are factors to be considered in elderly patients requiring chronic use of PPIs, which usually have concomitant chronic diseases (10) . Overall PPIs are a very safe drug with minor and infrequent side effects. The most commonly described include headache, constipation, diarrhea, rashes, no described cases of cancer associated with prolonged use of these drugs (11) . PPIs can promote the development of gastritis predominantly in the gastric body in Hp positive patients, thus accelerating the development of atrophic gastritis (12) . However, no evidence of increase in the proportion of intestinal metaplasia or dysplasia associated with chronic use of PPIs with or without Hp infection. It is well known that hypergastrinemia generated by long-term use of PPIs stimulates hyperplasia of gastric enterochromaffin cells, but nevertheless cases of carcinoid tumor progression have not been detected (13) . Other more controversial side effects have been mentioned, such as: rebound acid hypersecretion syndrome (14, 15) , fragility fractures (16), interstitial nephritis (17) , pneumonia (18, 19) , vitamin B12 deficiency (20, 21) , gastric polyposis (22, 23) . Also, long-term therapy with PPIs can cause electrolyte abnormalities such as symptomatic hypocalcemia and severe hypomagnesemia (24, 25) . High doses of PPIs may determine the onset of intestinal bacterial overgrowth (26, 27) . Some studies have documented a modest increase in the risk of bone fractures, a risk that increases in relation to the dose and duration of treatment with PPIs (28). The loss of the normal stomach acidity has been associated with the colonization of the upper gastrointestinal tract. Hence, it is plausible that the increase in stomach pH with acid suppressive therapy may lead to an increased load of pathogenic microbes such as Clostridium difficile, salmonella, campylobacter and shigella (29, 30) .PPIs drug interactions occur through several mechanisms, the most important include the competitive inhibition of cytochrome P-450 involved in drug metabolism, and the alteration of the absorption of other drugs by changes in gastric pH levels (31, 32) (37) . In Germany, Ahrens et al. (38) , in 2010, showed that 54.5 % of PPIs prescriptions did not meet the recommendations for the prescription of chronic treatment with PPIs.
Our working hypothesis was to determine the frequency of inadequate prescription of chronic use of PPIs in a hospital outpatient specialty, considering that in the literature the frequency of this inappropriate prescription is over 60 %.
MATERIAL AND METHODS
We performed an observational, descriptive, prospective, survey type cross-sectional design. The study was approved by the Research and Ethics Committee of the Regional Hospital of the Institute of Security and Social Services for State Workers in Culiacán Sinaloa as it does not violate the concepts of authorship, plagiarism, conflict of interest and informed consent.
The study population was sampled from outpatients in a government hospital for state workers in a province in northwestern Mexico, all chronic users of PPIs, attending outpatient care, during the period from February to May 2012.
Inclusion criteria were: patients of both genders, aged 25 to 80 years old, daily consumption of PPIs for a year or more. Informed consent was obtained. Exclusion criteria were lack of confidence in the answers to the questions provided, and disabled patients. Disposal criteria include errors or loss of data collection of the study variables.
Variable definition. We defined chronic user of PPIs as a person who took the medication daily for one or more years. Appropriate prescription of chronic use of PPIs and supported by clinical guidelines as the Australian Government Department of Health (3) (Table I) . Inadequate prescription for chronic use of PPIs that do not meet the clinical guidelines mentioned above.
The sampling method was random systematic probabilistic sampling. The procedure is described as follows: the consult area was requested the daily outpatient programming list, morning and evening programming, of those patients with appointments in the hospital. All specialties are included with exception of pediatrics patients; patients were enumerated by performing a sampling frame. Numeric data were captured in an Excel file. It was determined that twenty daily interviews were to be performed, and using a randomized number, patients were chosen, the turn, the consult room, and the specialty were identified.
Patients who met the selection criteria underwent an interview, filling out the form with the patient's identification and capture of variables such as age, gender, and file number. Closed, structured questions were conducted to obtain a response to variables such as type of PPIs medication used, prescription level or primary care specialty, history of endoscopy. The information was then verified with healthcare records in clinical records, and findings of endoscopy were reported, if any. If the answers matched, the patient was included in the study, if the information did not match, or false information was provided, the patient was not included.
The sample size for the proportion to detect a difference between the hypothetical and alternative hypotheses 0.10 (Delta) was 153 patients. The proportion of null hypothesis is assumed to be 0.50 and 0.60 under the alternative. The test statistic used was the one-sided test (one-tailed) of Z. The significance level of the test was 0.05 and power of 0.80.
Statistical Analysis. We used SPSS v 16 (SPSS, inc., Chicago IL, USA). In the analysis of descriptive statistics for quantitative variables with measures of central tendency and dispersion; categorical variables were presented as percentages. For inferential statistics for quantitative variables, point estimates were presented as well as confidence intervals. We used the Student's t-test, and Chi-square test for categorical variables. Graphs and tables are presented for both variables. We considered a statistical significance of 0.05 with a 95% confidence.
RESULTS
We studied a group of 153 patients, 40 male (26.1 %) and 113 female (73.9 %), the mean age was 58 ± 11.4 years. The prescription of PPIs was conducted in 26.8 % in primary care health, 65.4 % in specialties and as self-medication in 7.8 %. PPIs used chronically by the patient were omeprazole and esomeprazole in 78.4 %, 21.6 %, respectively.
In 99 patients (64.7 %) the prescription in chronic use of PPIs was correct, while 54 patients (35.3 %) was inadequate (Fig. 1) .
The percentages in appropriate prescriptions in chronic use of PPIs were: 31 GERD patients (31.3 %), 27 (27.3 %) because of erosive esophagitis with grade A or B of the Los Angeles classification, 25 (25.3 %) as prophylaxis before continued consumption of NSAID, 14 (14.1 %) with erosive esophagitis with the grade C or D of the Los Angeles classification, 1 patient (1 %) with Barrett's esophagus and 1 patient (1 %) with GERD and normal endoscopy and pathological pHmetry (Fig. 2) .
Inadequate prescriptions for chronic use of PPIs were: 12 (22.2 %) prescription without diagnosis, 9 (16.7 %) without NSAIDs polypharmacy, 9 (16.7 %) with chronic gastritis, 8 (14.8 %) with mild surface gastritis, 7 (13 %) taking sporadic or low-dose of NSAIDs, 4 (7.4 %) with non-ulcer dyspepsia, 2 (3.7 %) with intestinal metaplasia, 2 (3.7 %) Fig. 1 . Inadequate prescriptions/appropriate prescriptions. 
Inadecuate prescriptions
Appropriate prescriptions 35.3%
64.7%
with upper gastrointestinal bleeding, and 1 (1.9 %) after endoscopic confirmation of ulcer disease (Fig. 3) . In 76 patients (49.7 %), a diagnostic endoscopy had been practiced and 77 patients (50.3 %) were treated with PPIs without previous endoscopy. No differences did exist regarding gender. Correct indication was in 10 men (25 %) and 31 women (27.4 %) and incorrect, in 30 men (75 %) and 82 women (72.6 %) (p = 0.470). The mean age of patients with appropriate and inappropriate indications were 58 ± 10.3 and 58.1 ± 13.2 years (p = 0.963), respectively. Primary care physicians reported prescribing PPIs adequately in 30 (73.2 %) vs. 69 patients (69 %) in specialized care. The prescription was therefore inadequate in 11 patients (26.8 %) in primary care compared with 31 patients (31 %) at hospitals (p = 0.391). Fifty four (71.1 %) and 45 (58.4 %) of patients with and without a history of endoscopy had appropriate prescription of PPIs respectively. Also, 22 (28.9 %) and 32 (41.6 %) of patients with and without a history of endoscopy had inadequate prescription of PPIs respectively (p = 0.072) (Table II) .
DISCUSSION
PPIs have substantially improved the treatment of acidrelated diseases and have an excellent safety profile; PPIs are one of the most commonly prescribed drugs in both primary and specialized attention. However, chronic use has shown some rare side effects such as vitamin B12 deficiency, brittle bones and fractures, hypomagnesemia, hypokalemia, gastric fundic polyposis, infectious enteritis, drug interactions, rebound syndrome of gastric hypersecretion, as well as susceptibility to pneumonia. Although rare, these effects must be taken into account particularly in inadequate prescriptions, which occur worldwide and range between 20 and 75 %. Our study found 35.3 % of inappropriate prescriptions of chronic use of PPI, being more frequent in females (73.9 %). The PPI that is prescribed more frequently is omeprazole (78.4 %). The most common adequate prescription was GERD (31.3 %), followed by erosive esophagitis with Los Angeles classification A and B (27.3 %) and prophylaxis of NSAID consumption (25.3 %). The most frequent inadequate (Table III) . Chronic use of PPIs without an appropriate prescription may show a lack of knowledge regarding their prescription protocols and a probable lack of coordination between the different levels of care, which could be corrected with the development of protocols for good practice in the care of patients requiring PPI. This occurs not only in hospitals in developing countries but also in developed countries, as they are not strangers to this high frequency of inappropriate prescriptions.The guidelines in clinical practice may improve adherence to appropriate prescribing of PPIs, claiming that the benefits would be obtained with health policy actions, raising awareness for their rational use and avoiding adverse effects reported in scientific publications to strengthen Hospital Insurance programs. We conclude that the frequency of inadequate instructions on the prescription of chronic PPIs is still high and 35.3 % similar to other hospitals in developed countries. 
